The present paper deals with the estimation of a finite population mean in the presence of two auxiliary variables under a two-phase sampling set up. It is assumed that the population mean of one auxiliary variable is known while that of other is unknown. Using the concept of predictive estimation developed by Basu (1971), a general class of estimators has been proposed. Analytical as well as simulation studies have been undertaken for evaluating performance of the suggested class.
Introduction
be the values of the study variable y and two auxiliary variables x and z respectively for the ith unit of a finite population U with means . Suppose that X is unknown but Z is known and our aim is to estimate Y from a random sample obtained through a two-phase selection. Allowing simple random sampling without replacement (SRSWOR) in each phase, we consider a two-phase sampling: At phase one, a sample s ) ( U s   of n units is drawn from U to observe x and z . Then a sub-sample s ) ( s s   of n units is drawn from s at the second phase to observe y only. Let us define The basic work on estimation in this area was initiated by Chand (1975) and subsequently studied by Kiregyera (1980 Kiregyera ( , 1984 among others. But, Sahoo and Sahoo (1993) , Singh et al. (1994) and Sahoo and Sahoo (1999) developed three different classes of estimators for
respectively, such that various functions considered for composing of the classes satisfy certain regularity conditions. However, an analysis of the properties of these classes clearly shows that they are not necessarily disjoint, but attain the same asymptotic minimum variance bound (MVB), given by
where 
Writing
where
. The first component of the right hand side of (4) 
It may be noted here that when
which is the target of our prediction.
For different choices of the predictors, the predictive equation (5) , the classical two-phase sampling ratio estimator. On the other hand,
The authors also derived sufficient conditions for the superiority of R l 1 and RG l 1 over the estimators
proposed by Chand (1975) , and
proposed by Kiregyera (1984) , where xz b is the sample regression coefficient of x on z based on s .
The Proposed Class of Estimators
For given s and s , let ) , , (
assume values in 3 R and 5 R , the 3-and 5-dimensional real spaces containing the points  are particular cases of h l for some specific selections of 1 h and .
2 h However, we also consider the following two noteworthy cases: 
Asymptotic Variance of the Class
This shows that the bias of h l is of order 1  n and hence its contribution to the mean square error is of order 2  n .
From (8), after a few algebraic steps suppressed to save space, the asymptotic variance of h l is obtained as 24  22  2  24  22  2  2  24  2  2  2  22  2  2   2  2 
where xz y.
 is the multiple correlation coefficient of y on x and z . The corresponding MVB estimator is a regression-type estimator 
Precision of the Class
Our objective is to study precision of the predictive method of estimation developed in this work compared to the classical method. For this we need to compare efficiency of h l with that of
and q  . But, the task of drawing a meaningful conclusion by comparing all estimators belonging to two different classes is not easy. Because, an estimator has its own limitations and can also be suitable for a particular situation in terms of the relationship between the variables under consideration. However, for simplicity, here we concentrate on the MVB estimators only i.e., we accept MVB as a precision measure of a class. On the basis of this consideration, from (1), (2) and (10) we see that, has better precision than other predictive and nonpredictive estimators. The suggested ratio-type estimator R l 2 also leads to substantial increase in precision over other ratio and ratio-type estimators. 
Conclusions
We have made a successful attempt in constructing a class of estimators for the finite population mean that is decidedly better than some other classes gathering information on two auxiliary variables in a two-phase sampling. Because, our analytical comparison shows that the suggested class is more efficient than others on the ground of MVB criterion. On the other hand, from the simulation study it is also seen that some estimators of the proposed class are more efficient than some similar type estimators belonging to other classes. These findings clearly indicate that there are situations which can favor for the application of the suggested estimation methodology. Of course, our analytical and simulation studies have limited scope and cannot able to reveal essential features of different classes in a straightforward manner. Further investigations may be made for arriving at better conclusions.
